Introduction: National AIDS Programme in Myanmar has made significant progress in scaling up antiretroviral treatment (ART) services and recognizes the importance of differentiated care for people living with HIV. Indeed, long centred around the hospital and reliant on physicians, the country's HIV response is undergoing a process of successful decentralization with HIV care increasingly being integrated into other health services as part of a systematic effort to expand access to HIV treatment. This study describes implementation of differentiated care in Médecins Sans Frontières (MSF)-supported programmes and reports its outcomes. Methods: A descriptive cohort analysis of adult patients on antiretroviral treatment was performed. We assessed stability of patients as of 31 December 2014 and introduced an intervention of reduced frequency of physicians' consultations for stable patients, and fast tract ART refills. We measured a number of saved physician's visits as the result of this intervention. Main outcomes, remained under care, death, lost to follow up, treatment failure, were assessed on 31 December 2015 and reported as rates for different stable groups. Results: On 31 December 2014, our programme counted 16, 272 adult patients enrolled in HIV care, of whom 80.34% were stable. The model allowed for an increase in the average number of patients one medical team could care forfrom 745 patients in 2011 to 1, 627 in 2014 -and, thus, a reduction in the number of teams needed. An assessment of stable patients enrolled on ART one year after the implementation of the new model revealed excellent outcomes, aggregated for stable patients as 98.7% remaining in care, 0.4% dead, 0.8% lost to follow-up, 0.8% clinical treatment failure and 5.8% with immunological treatment failure. Conclusions: Implementation of a differentiated model reduced the number of visits between stable clients and physicians, reduced the medical resources required for treatment and enabled integrated treatment of the main co-morbidities. We hope that these findings will encourage other stakeholders to implement innovative models of HIV care in Myanmar, further expediting the scale up of ART services, the decentralization of treatment and the integration of care for the main HIV co-morbidities in this context.
Introduction
While Myanmar's national HIV prevalence is below 1% there were 224, 794 people living with HIV in Myanmar in 2015 [1, 2] . The epidemic is concentrated in urban areas and among key populations. HIV prevalence is estimated at 28.5% among people who inject drugs (PWID), 14.6% among female sex workers (FSW), and 11.6% among men who have sex with men (MSM) [2] . The National AIDS Programme (NAP) and partner organizations have made important gains in enhancing Myanmar's HIV response; since 2015, access to HIV services has been available through 124 ART initiation sites, 173 decentralized sites set up to facilitate follow-up care for patients already on ART as well as 50 sites run by private-sector providers. As a result, HIV treatment coverage has doubled since 2012, reaching 57% of t h ea f f e c t e dp o p u l a t i o ni n2 016, while new HIV infections and HIV-related deaths have gone down [1] . Having long employed an HIV treatment model in which care is predominantly provided by specialists physicians in hospitals, Myanmar is now transitioning to a decentralized response that integrates HIV care into existing health services and improves access to treatment for the most prevalent co-morbidities. Still, despite these achievements, HIV treatment gap in Myanmar remains [1] .
Myanmar bears a significant burden of HIV-associated TB, with incidence rate of 32 per 100, 000 in 2015 [3] . Yet in 2015, only 38% of patients co-infected with HIV and TB were enrolled on ART [3] . The National Tuberculosis Programme (NTP) and NAP recognize the importance of a joint response, and scaling up integrated HIV-TB activities is regarded as a priority. An additional threat to HIV key affected populations in Myanmar is co-infection with hepatitis B and C, with prevalence rates of HIV-HCV co-infection as high as 80% among PWID [4] [5] [6] . Moreover, with socioeconomic development in Myanmar, there is an increased concern about non-communicable diseases (NCDs). While there are no published data on the prevalence of NCDs among HIV-infected populations in Myanmar per se, the National STEPS Survey (2014) reported a high prevalence of NCD risk factors, with almost all survey participants reporting at least one risk factor for NCDs. Some 26% of survey participants reported having hypertension while 10% reported having diabetes [7] .
With a population of 7 million, Yangon is Myanmar's largest city with some of the highest prevalence rates of HIV and TB infection in the country, particularly among the key populations [2, 8] . The MSF project currently operates through two clinics in Yangon, where it has provided comprehensive HIV and TB care since 2003. Before the NAP initiated systematic scale up of ART services in 2010, MSF was the largest ART provider in the city, reaching more than 17,000 patients. Since 2014, MSF has restricted enrolment to children and adolescents and to adult patients with criteria of advance HIV infection, treatment failure, membership in a key population group, and co-morbidities; newly enrolled stable adult patients receive care through the National AIDS Programme. During the prior period of active general enrolment (2003-2014), MSF's clinics were overwhelmed with new patients presenting with late-stage disease, with the median CD4 at enrolment being 71 cells/mm 3 [9] . Adding to that challenge was the urgent health threat posed by increasing rates of drug-resistant tuberculosis, and in 2009, MSF partnered with the NTP to launch the pilot Drug Resistant TB (DRTB) Programme. Meanwhile, the aging MSF HIV cohort was afflicted with a growing burden of hypertension and diabetes, demanding integration of additional elements of chronic care.
Nearing the limits of its operational capacity to care for the large cohort on ART and an increasing number of severely sick new patients, MSF began investigating innovative approaches to service delivery. The MSF facilitybased model of care was designed to optimize HIV care by differentiating ART delivery according to age and clinical characteristics, thereby allowing programs to save specialized expertise for the management of complicated cases with severe co-morbidities. The model was based on existing evidence for the facility based differentiated models showing good treatment outcomes with improved adherence, increasing patient and staff satisfaction, reduction of waiting time and service delivery for more patients with the same number of staff [10] [11] [12] .
WHO 2016 Guidelines recommend differentiated HIV care as a key to scaling up ART programming, together with task shifting and decentralization [13] . As emphasized by the recently endorsed National Strategic Plan on HIV and AIDS 2016-2020, the complex epidemiological profile of HIV in Myanmar demands an innovative response that can more efficiently and effectively utilize limited resources [1, 14] . Our report on differentiated HIV care in Myanmar, aims to outline the principles that guide this patientcentred approach and its outcomes to date, providing stakeholders in Myanmar with a blueprint for reaching the 90-90-90 targets.
Methods

Ethics review
We have used only anonymized secondary data and no intervention or patient contact was made for research purposes, therefore the issue of informed consent did not apply. The study met the criteria for analysis of routinely collected program data of the MSF independent Ethics Review Board [15] and the exemption from ethics review was granted by The National AIDS Programme Myanmar.
Study population
The study population included all adult patients (age ≥18 years) on ART at MSF Clinics in Yangon on 31 December 2014, based on differentiation of clinical condition applying for adult patients only. The outcome analysis was performed for stable patients assigned to group B or C. Table 1 provides definition and criteria used for stability assessment and specific of the groups.
Model of care
HIV care in MSF Clinics in Yangon is provided by medical teams consisting of a physician, a nurse, and a counsellor. In 2010, MSF initiated the stepwise implementation of a new model based on three principles: Having on hand a three-month supply of drugs (up from one month); differentiation of adult patients according to their clinical condition, divorcing clinical consultations from ART refills; and shifting of clinical consultations for stable patients from physicians to nurses. With regards to the latter, the nurse does not make clinical decisions, except to follow already defined prescriptions and procedures (e.g. laboratory tests), and will refer to the physician as needed [14, 16] . Stable patients are defined as belonging to one of 3 groups according to clinical stability, time on ART, treatment tolerance and adherence, and the presence of co-morbidities ( Table 1 ). The stability group (designated A, B, C) is assigned by the physician. New adult patients who are starting ART remain in group A (unstable) and are consulted by the physician on each visit, with a frequency determined by their clinical condition. After 6 months on ART, the patient's first clinical and immunological assessment is performed by a physician, while his or her psychosocial condition is assessed by a counsellor. Depending on the patient's clinical and immunological status and adherence to treatment, the patient may be moved to group B, with scheduled appointments every three months alternating between a nurse and physician. Patients with chronic co-morbidities (diabetes, hypertension) will remain in group B. A second assessment is performed by a physician at 12 months. Clinically and immunologically stable patients enter group C, whereby, independently of clinical consultations done by a nurse every six months, ART refills are provided directly in the pharmacy (Figure 1 ). Referral criteria from nurses to physician, including any clinical deterioration, as well as the detection of treatment failure defined by the development of WHO stage 3 and 4 co-morbidity, or a drop in CD4 count by 30% or presence of side effects of the treatment. In order to better address the needs of HIV-positive children and adolescents, certain days every week are set aside for their care. The objectives of this model are to improve patient flow ( Figure 1) and free up physician time and space for the sickest patients, a group mainly comprised of patients presenting with advance HIV disease, failing ART, and those co-infected with DR-TB.
Analysis
Routinely collected patient-level data entered in the FUCHIA software system (version 1.7.1 Epicentre, France) were used. Descriptive analysis was performed using STATA (version 14, StataCorp, Unites States of America). Patients' characteristics comprised gender, age, time on ARTandthelastCD4countat the time of stability group assignment. Stability group was assessed as of 31 December 2014. Outcomes were defined as retention in care, death, lost to follow up (>60 days since the last appointment) and treatment failure (clinical failure as occurrence of the new WHO stage III or IV clinical condition and immunological failure as drop in CD4 by 30% or more). 
Results
As of 31 December 2014, MSF's Yangon clinics were providing HIV care to 16, 272 adult patients, including 167 receiving comprehensive DRTB care in 2015. Data on non-communicable diseases were not available in 2015; however, data from 2016 revealed that some 10% of the Yangon cohort received treatment for hypertension and 2% for diabetes mellitus. The stability group accounted for 15, 629 (96%) of adult patients, and according to established criteria, 12, 557 (80%) were considered as clinically stable; 8, 001 (51.19%) as group C and 4, 556 (29.15%) as group B. The age and gender distribution within groups were similar, while the duration of care and last CD4 count distribution were mostly consistent with the stability criteria ( Table 2) . 34 patients were classified as group C with ART duration <12 months, which is considered as data misclassification.
In 2012, 20 medical teams were needed to provide care to 13, 705 patients. By comparison, just 10 medical teams were needed to provide care for 16, 272 patients in 2014 (Table 3 ). Furthermore, assuming that stable patients do not change status during the 12-month period, we estimate that in 2015 alone, the new model averted 41, 116 physician visits (4, 556 B patients as of 31 December 2014 × 2 physician visits and 8,001 C patients as of December 2014 × 4 physician visits), as patients could instead be seen by a nurse or refill their ARTs at the pharmacy. Table 4 presents treatment outcomes one year after implementation of the model for stable adult patients on ART. 
Discussion
Our study is the first one describing differentiated HIV care in Myanmar and our model has shown good patient outcomes for patients stable on ART. Implemented model is the facility based and includes differentiation by age, duration of ART and clinical characteristics as well as task shifting, reduction of frequency of clinical visits with separation of drug refills. The majority of our patients on ART (80.34%) were defined as stable. One-year treatment outcomes were good with aggregated rates of retention in care for stable patients of 98.4% and low rates of death (0.4%), LFU (0.9%) and clinical (0.8%) or immunological failure (5.8%). Similar outcomes are reported after implementation of differentiated care in different resource limited contexts [17] . In 2012, 20 medical teams were needed to provide care to 13,705 patients. By comparison, just 10 medical teams were needed to provide care for 16,272 patients in 2014, suggesting that introduction of the new model has made our service delivery more efficient, allowing more patients to be followed by smaller number of staff. Together, task shifting and reduction of intensity of follow up achieved saving of large number of physicians' consultations (41, 116 physician visits averted in 2014), creating extra physicians' time for co-morbid, severely sick or patients failing ART. Research conducted by Alamo et al. presents evidence that such approaches improve patient flow, reduce waiting time and increase patients' and providers' satisfaction [10] . At the same time, studies conducted in similar urban context of Uganda show that facility-based interventions are cost-effective and have positive effect on patient'sa d h e rence [11, 12] . During the first year of intervention, majority of stable patients remained in the same stability group with only 1322 (10.53%) returning back to group A. Treatment failure remains one of the main reasons for transfer to unstable group, and this urges us to keep emphasizing adherence support mechanisms even for stable patients, as well as to increase access to routine viral load for this group. Improved access to viral load monitoring will enable further simplification of care; patients will be able to enter stable groups six months after initiation of ART, if undetectable [18, 19] .
The initial set up of fixed medical teams responsible for a defined cohort of patients has been kept with ambition to increase size of the cohort under the responsibly of one physician. In our experience, fixed medical teams can successfully implement task sharing between nurses and physicians, while respecting Myanmar national regulations for nurse responsibilities (e.g. nurses are not responsible for ART prescriptions) [20] . This results in better supervision of the nurses new to clinical consultations, and in positive patient-provider relationships, a key factor in achieving retention in care [21] [22] [23] . At the same time such model would reflect a real situation in the public health sector with limited number of physicians in decentralized sites.
The National AIDS Programme emphasizes importance of transitioning of the HIV service delivery from centralized and specialized to decentralized, differentiated and based on task shifting models of care [20] . Decentralization of HIV care in higher prevalence areas is planned down to the level of rural health centres, where only basic health staff is available [14, 20] . Task shifting to support the scale up of HIV by the NAP would require systematic training and empowerment of nurses and basic health staff involved in HIV care at the national level, as is already underway in other contexts [24] . We believe that with such ambitions, similar to ours, models of care can be implemented in the public sector.
There are several limitations to this study. First, this is a retrospective analysis and it was conducted just one year after implementation of the model was completed. This is too short a period to evaluate treatment outcomes over time. Nevertheless, this initial analysis suggests that the model is effective. Second, we were not able to report virological outcomes in our cohort, due to limited access to routine viral load at the time of analysis. Information about virological suppression among patients differentiated to ART refills only (long term stable groups C), will help us in the future to access more accurately if this simplified model of care influences ART treatment response. Furthermore, the study did not investigate patient's perspectives on the model, or attempt to assess their level of satisfaction, as is recommended for any comprehensive analysis of patient-centred services [25] . A satisfaction survey should be performed and service delivery should be adapted accordingly. Last, notably lacking in our model is the community involvement in ART delivery and analysis of its specific role in the context of an urban, concentrated HIV epidemic in Myanmar, similar to what has been done in contexts of generalized HIV epidemic in Sub-Saharan Africa [26, 27] .
Conclusions
Described model of differentiated HIV care adapted to the Myanmar context reduced the number of visits between stable patients and physicians, reduced the medical resources required for maintaining the stable HIV cohort on ART and enabled integrated treatment of the main co-morbidities. As Myanmar's NAP strives to attain the 90-90-90 global fast track targets set by UNAIDS and national guidelines evolve toward initiation of ART for all patients, differentiation of care is critical to ensuring the quality of HIV services and alleviating the burden of the epidemic on the health system. The MSF model of differentiated care presents a first step on the path to simplification of HIV care and being based on limited human resources it can be replicated in less urban settings of Myanmar. At the same time, we believe that further adaptation of this model is possible, and that future iterations emphasize community involvement. We hope that this example demonstrates to stakeholders the immense potential of differentiation of HIV care to accelerate the national scale up of ART, the decentralization of services and the integration of care for the main co-morbidities in Myanmar.
